The paper consists of two parts: (1) A brief history of the manner in which the treatment arose and a description of the methods now used. (2) An analysis of the cases treated from 1921 until the present time.
IN recent years an instrument producing high-frequency currents has been put into the hands of those practising electro-therapeutics, enabling them to heat deep tissues, and some at least of the deeply situated organs of the body. Except by the production of a general rise of body temperature, such as occurs in artificially-produced pyrexia, there is no other means which will do this. It is well recognized that a higher temperature can be produced locally by these high-frequency currents than by means of a general rise of temperature.
There is no reason to assume that the effect of these high-frequency currents is, due to anything other than heat. When we consider the effects of all chemical processes of a rise of temperature, the effect of heat is a sufficient explanation of the phenomena.
The inception of the work which is about to be described took place in Dr. E. P_ Cumberbatch's Electrical Department at St. Bartholomew's Hospital, and it is with his kind permission that I am able to present the cases which follow.
These cases came with a diagnosis made by a gynecologist. Although I have carried out this work according to the methods which seemed to me the best and have had a free hand in the fashioning of instruments and the working out of the technique, valuable advice on all matters connected with the subject has always been open to me and has been freely and generously given by Dr. Cumberbatch. Dr. Alastair McGregor has also been of inestimable service on account of his, encouragement and advice. The method to be described is a method of treating pelvic inflammations by heating the pelvic contents by a high-frequency oscillating current. 2 A diathermy current passed between electrodes, placed back and front, may or may not be good, but the pelvic contents are not heated by this means.
If, during a treatment so administered, a thermometer is placed in the cervical canal, no rise of temperature will be recorded.
The treatment of pelvic inflammations by heating by diathermy current arose, as will be seen later, out of the method of treating gonococcal infections of the cervix and urethra by this current.
Diathermy treatment of cervix and urethra for gonococcal infection was founded upon the fact that the gonococcus is vulnerable to comparatively slight rises of temperature above that of the normal temperature of the human body, but whether this is the only factor concerned is open to question.
It was known that attempts had been made to free the male urethra from gonococcal infection by means of sounds, heated by hot water circulating through them. These attempts failed, because heated sounds would, of course, not heat the tissues immediately underlying the mucous membrane. These deeper tissues can, however, be heated by a diatbermy current to some depth, and it was decided to try the effects of heating by this means.
Dr. E. P. Cumberbatch, just before the war, had treated arthritis by heating the joints by this means, and had observed that those cases which made a recoverv were always due to gonococcal infection, and that there was no such beneficial effect on other cases of arthritis.
As a result of this it was determined to attempt to rid the cervix and urethra of gonococcal infection by using the diathermy current to heat these tissues. During 1919 the method of heating the cervix and urethra by means of metal electrodes introduced into them was arrived at. The cervix can be heated to any required temperature without an anesthetic as it is insensitive, but this of course is not so in regard to the urethra. An anesthetic is undesirable because these patients must be treated as out-patients.
The temperature at which the sensation of heat changes to pain is 1150 F., and the urethra cannot therefore be heated beyond this without an ana3sthetic. Moreover, up to this point no inflammatory reaction occurs and, if it is not exceeded, no pain or discomfort follows the treatment. If it is even slightly exceeded some symptoms indicating inflammatory reaction, such as pain on passing water, will occur on the day following the treatment. As it is necessary in cases of gonococcal infection to treat both urethra and cervix at the same sitting and an anfesthetic is practically out of the question and inflammation following the treatment is to be avoided, 1150 F. is taken as the maximum temperature allowable. It was realized that if this temperature was insufficient the method would fail. There are two factors in the production of the lethal effect on the organism, namely temperature and time. It was determined empirically that this temperature of 115°F. was sufficient if it was maintained for ten minutes. The number of times this bad to be repeated in the case of gonococcal infection was found to vary considerably, but generally six to eight bi-weekly treatments are sufficient.
The technique now used is as follows: An electrode is introduced into the urethra and by means of diathermy currents the tissues immediately surrounding the electrode are heated to a temperature which is believed to be 1150 F. This temperature is estimated by the patient's own sensation and is the point where the sensation of heat changes to pain.
The insensitive cervix is then treated in a similar manner, the current used to produce the temperature in the sensitive urethra being taken as the standard for producing the same temperature in the insensitive cervix.
This method was first used nine years ago and up to the present very few cases refractory to it have been met. Moreover, it was found that in cases of gonococcal arthritis in women it was necessary to treat the cervix only, recovery of the arthritis then taking place. In 1920, cases of arthritis not gonococcal in origin but associated with a cervicitis, were similarly treated with success. In cervicitis due to infections other than gonococcal, recovery may be procured and erosions healed. In such cases a greater number of applications may be required.
To illustrate the effect in non-gonococcal infective arthritis of treating an associated cervical infection the following case is used. It is taken because it is the last case of the kind to be so treated at St. Bartholomew's. 387. 28. A. B., aged 42, confined in January, 1928 . In March, 1928 , the right knee became swollen and painful, and two weeks later the left became similarly affected. She had had vaginal discharge since the confinement.
On July 17 she was in bad general health, the hands could not be clenched and there were spindle swellings of the mid inter-phalangeal joints, especially of the right ring finger.
The wrists had limited range of movement and there was swelling of the back of the wrists. There was a definite cervicitis with erosion.
Diathermy was applied to the cervix. After two treatments the wrists were more freely movable and less painful. On August 11 after nine treatments there was no pain. She could sit up in bed and the wrists moved through 600.
On September 6, after eighteen treatments in all, she could walk, but not well. All joints were free from pain, painless on movement, and moved through full range, except that the wrists were somewhat restricted. She had no further treatment after September 6.
She was seen again on October 9, when all joints moved painlessly through a full range except the right wrist, where flexion was slightly restricted. There were no swellings and no pain. The general health was good. There was no discharge, no cervicitis, and the erosion was healed.
During 1919 1 had been engaged at St. Bartholomew's in treating cervicitis and cervical erosion by means of ionization, using some modification of the methods of Apostoli and Leduc.
French writers on uterine ionization always insist that direct current applications must never be made if there is any inflammation of the uterine appendages. Moreover, French authors state that pain in the lower abdomen during such direct current treatment, is diagnostic of inflammation of the pelvic organs.
In treating for gonococcal infection and for arthritis, I had noticed that pain in the lower abdomen had sometimes occurred during treatment by diathermy. This occurred in cases in which other signs of salpingitis were absent. On September 20, 1921, a patient came for treatment of vaginal discharge acFcompanied by definite signs and symptoms of salpingitis. 395. 21. A. S., aged 31 (S.T.C.). There was a history of vaginal discharge for many months. Signs and symptoms of salpingitis were present. Gonococci were found in the smears of cervix and urethra. The first application of diathermy was given on September 20, 1921. After this treatment the patient developed pain in the abdomen with tenderness and rigidity in the right iliac fossa. Vomiting occurred and the temperature rose to 1020 F. The patient was admitted to hospital where she remained two weeks. Symptoms had subsided by October 4. After this diathermy was resumed. A week later the discharge was decidedly less, but there was still pain in the lower abdomen and tenderness on deep palpation. On October 14, there was no pain or tenderness.
On November 7, although symptoms of salpingitis had subsided, gonococci were found in abundance in the urethra but not in the cervix. It was known that the patient's husband was attending the Special Treatment Centre for gonorrhcea. On January 16, 1922, gonococci were found in the cervix, not in the urethra. Shortly after this the patient got a judicial separation from her husband after which diathermy treatment was resumed. Applications were made on January 24 and 27. On February 23, and March 2, no gonococei were found in urethra or cervix. On April 14 there was no discharge, her general health was good and she appeared to have made a complete recovery. She had then remained free from salpingitis for six months.
It was determined in future to use a milder degree of heating in such cases hoping that a subsidence of the salpingitis might thus be produced. The cervicitis might be satisfactorily treated afterwards. I was at this time familiar with the effects on prostatitis due to gonococcal and other infections of heating the prostase by diathermy by means of a metal electrode introduced into the rectum. The resulting subsidence of pain, and frequency of micturition, recovery fr-om arthritis and other metastases, and even recovery of the prostate from the infection, were remarkably constant.
The electrode at first used for this mild heating of the pelvic contents in women was the largest sized Hegar's dilator with a terminal screw attached to the lower end. The indifferent electrode was a 10 per cent. saline pad on the abdomen.
The intrapelvic electrode now used is 1 inch in diameter. It is sheathed in vulcanite except for 1j in. at the end which is to be in contact with the upper end of the vagina. This end must be rounded so as to give an even distribution of the current on account of the tendency of high-frequency currents to come off at points or edges. The indifferent electrode used at present is a lead belt, 2* in. wide made of one pound of lead (gauge 24 S.W.G.) and fastened by a clip which also serves for an attachment to the machine.
With these electrodes a current of 2 amps. gives a temperature of 106' F. in the tissues in the neighbourhood of the metal part of the vaginal electrode. How quickly the temperature falls off from one electrode to the other is not known, so that the actual heating of the tubes and ovaries cannot be deLermined.
The treatments last twenty minutes each and are given twice a week, Later on in describing the cases this may be remembered and the total duration of the course of treatments may be roughly reckoned from the number given.
IIr.
After the case 395. 21, already described, a few cases were treated at the West Middlesex Hospital and elsewhere. In 1923, cases began to be available at St. Bartholomew's, on account of the interest taken by Dr. Wilfred Shaw.
The cases here tabulated and described were sent by one of the gynecologists at St. Bartholomew's, from Dr. Malcolm Donaldson's department, by Dr. Wilfred Shaw, Mr. Lane Roberts and Mr. Burt White, and by Dr. Oldershaw from the Soho Hospital for Women. I am indebted to Dr. Oldershaw for his interest, kindly criticism and help, and for some of the reports on the after-result of the treatment. 
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The total number of cases to be reported upon is fifty-seven. Four of these were unsuitable. One of them, for instance, was operated on afterwards and found to have a cyst of the broad ligament.
Of the forty-one cases which were considered suitable, thirty-three recovered (i.e., about 80 per cent.), six obtained some relief of their symptoms or relapsed after apparent success, and two were unrelieved. There are therefore eight failures (about 20 per cent.).
Recoveries.-When cases are marked as having recovered it means that (1) they are relieved of symptoms connected with the pelvic condition. Many 6f these patients have been complaining of symptoms for a long time, and such an impression has been made upon them that any recovery from pelvic inflammation is not immediately followed by an alteration in their frame of mind in regard to their former complaints. Pains, discomforts or headaches are enlarged upon on inquiry as to their present condition. "Recovered" implies that they were relieved of symptoms which can reasonably be referred to pelvic inflammation. (2) Their general health is definitely improved. Instead of having a toxic appearance and being worn out from pain and sleeplessness they look healthy, sleep well and have an improved appetite.
(3) There are no physical signs of pelvic inflammationexamination reveals no swelling which is tender on manipulation. Though there may be in some cases some thickening or other abnormality which the examining hand can still detect there is nothing which could be considered sufficient to justify the assertion that a return to health has not taken place. In some cases, so far as can be ascertained by inspection and palpation, a complete return to normal has occurred. The appearance of the cervix is normal and the erosion is healed.
The treatment is safe. No harm has ever resulted, except the acute exacerbation of the symptoms referred to as occurring occasionally during treatment of the cervix. No patient coming under the treatment has died and no operation has been necessary as a result of it.
In the tables which follow, the description of each case has had to be very brief in order to get it into the space available. I.P. indicates the mild heating by the vaginal electrode. Cerv. means that the cervix has been especially treated. The total duration of the course of treatments may be roughly reckoned by remembering that the applications are made twice a week. In 441. 24, healing of the erosion was procured by ionization. This in some cases is a more effectual or more rapid method than diathermy. Of these, all made a good recovery after a comparatively short period of treatment. This is nothing more than anyone familiar with the effects of diathermy treatment of gonococcal infections would have predicted and requires no special comment.
In five of these cases gonococci were found in cervical smears-in one of them in peritoneal pus and in one, a child of 8 years of age, in vaginal secretion. 540. 24. Aged 8 years, was admitted to hospital October 9, 1924, with fever, abdominal pain, vomiting and rigidity with gonococci found in the vaginal discharge. October 18, 1924, she developed acute arthritis in the left wrist. Diathermy given per rectum began October 27, 1924, and was continued to December 14. On December 29 there was no discharge, the abdominal condition and the wrist had recovered. On lMay 1, 1925, there was complete recovery.
The final report on smears in all the cases was negative. The case 223. 27 showed no gonococci in cervical smears but these organisms were found in pelvic pus. The patient was last seen six months after the termination of treatment and was then quite well. General health good Thin, ill and toxic looking 576. 25.-E. C., aged 42, married. She complained of pain in lower abdomen and increased frequency of micturition and dyspareunia dating from operation at the Waterloo Hospital in 1914 for removal of ectopic gestation. She complained also of pain in the back. She was admitted for operation but this was considered inadvisable until her condition improved. There was a large, hard, tender, rounded mass low down in the pouch of Douglas, which was diagnosed as uterus with adhesions.
She menstruated every three weeks with pain until the flow was established. She was thin, ill and septic-looking. On October 20, 1925, intrapelvic diathermy was begun. The introduction of the electrode caused pain. Treatment was given twice weekly until November 7, when she had a period lasting three days. It was resumed on November 10, till November 27. There was then no tenderness or abdominal pains and the mass was smaller. She had some pain in the back but the general condition was improved. A period occurred at the end of November which lasted only one day. She was kept under observation and had an occasional course of treatment between November, 1925, and March 2, 1928, on which date (two and a half years after the beginning of treatment) the cervix was found to be sclerosed but not red. There was no excess of discharge; the abdomen was not tender or rigid. The general health was good. The swelling, which could still be felt-low down posteriorly, was quite small and not tender.
Her subjective symptoms varied considerably but at the time of her last visit she had none, and her general health was good.
The following case does not form one of the series used for the purpose of this paper as she was not treated at the hospital. 34 . P. Mrs. W., married, aged 38. She had been living in South America. She has no children, but had a miscarriage in early married life. Four years ago she had an operation for extra-uterine fcetation and the right tube was removed. Since then she has never been well, suffering with abdominal pain and general ill-health.
In January, 1926, she is said to have had a miscarriage, but if so it was a very early one. Since this, loss has been excessive and almost continuous. On March 29 a loss began and Proceeding8 of the Royal Society of Medicine 8 lasted till April 14. The amount lost was excessive on the first day. On May 1 she had another severe loss. She came home in order to get treatment for severe hbemorrhages with a presumed diagnosis of fibroids.
On May 11, when she was first seen, the bleeding was slight. The vagina and cervix were normal. There was no pain or tenderness. A hard, nodular mass was felt for a hand'sbreadth above the pubes. She was blanched and breathless. On May 11 intrapelvic diathermy was begun and repeated twice a week. The slight bleeding ceased after two days.
Slight loss occurred on May 27, but was cleared up by May 31, except for a slight red discharge in the morning, which continued up to June 5. On this day her general condition was improved. Her colour was better. There was slight uneasiness on the right side, noticeable on walking.
After June 5 no blood-stained discharge was seen until July 4, when she had what appeared to be a period lasting three days and followed by a slight red discharge up to July 12.
Intrapelvic diathermy was given continuously twice a week from May 11 to July 30.
A period began on August 7 and lasted till August 11 without excessive loss. After this she had normal periods and appeared quite well till January 6, when she was last seen. On this date examination per vaginam revealed nothing abnormal, except that there was some thickening in the right fornix. She was quite well in general health. Soon after this date she left this country for South America. The following is the kind of case I like to see :-A chronic case without rise of temperature or constitutional disturbance; pain in one or both iliac fossw, which may be severe; no rigidity, but, of course, voluntary contraction on palpation of the tender part. Per Vaginam.-Tender enlarged appendages possibly prolapsed into the pouch of Douglas.
Pus is not necessarily a contra-indication; the cbronic pus sac may disappear as far as physical examination goes. Cases are likely to do well if there is evidence of infected cervix, with or without erosion, especially, of course, if there are gonococci present. From the point of view of the effect of treating the cervicitis the figures are very striking. Twenty-five cases have been associated with cervicitis. One of them was inconclusive, as the patient received three treatments only and was then withdrawn. This leaves twenty-four. In twenty-two of these cases the patients have recovered from the salpingitis, but two of them have had a return of the cervicitis. Two recovered as far as physical examination-was able to establish the fact, but subjective symptoms remained.
Although in two cases the recurrence was of the cervicitis, not of the salpingitis, they can hardly be called successes. If they are included as failures we have twenty successes, two failures and two doubtful successes, out of twenty-four cases, i.e., 83 per cent. successful and 17 per cent. unsuccessful. Followv p.-A " follow up" of cases was carried out by Dr. Simon, of St.
Bartholomew's.
There were fifteen cases of which one failed. Of the fourteen cases of recovery no reply was received in four; ten replied by letter or by attendance. Out of these ten, recovery was confirmed in eight, and three of them had become pregnant. Return of the cervicitis occurred in two. The confirmed recoveries are therefore 80 per cent. of those from whom answers were received. This is about the same percentage as for the whole series including those not systematically followed up.
In infections of the cervix and urethra none of the many different drugs applied to them are really satisfactory. This is due no doubt to the anatomy of the parts concerned and to the infection being in the depths of the tissues of the glands as well as on the mucous surfaces.
Chronic pelvic inflammation is often hardly a serious enough state to warrant an operation which is often difficult and involves removal of an organ essential to child bearing.
These infections and inflammations have always presented a difficult problem in gynaecology. I have hoped that diathermy offers a new method which will obviate a long and tedious period of treatment with swabs, tampons and douches, will render mutilations unnecessary and will bring about rercovery in some cases in which operation is not likely to succeed.
Discu8sion.-Mr. MARTIN OLDERSHAW said: I have been in close touch with Dr. Robinson's work during the last few years. My attention was first drawn to the success of diathermy in cases of chronic cervicitis, and I soon became impressed with its value in more widespread gonococcal pelvic inflammation.
The present treatment of acute and subacute salpingitis is not very satisfactory. The usual rule is to adopt expectant treatment during the initial acute stage, limiting operative measures to the drainage of any abscess that may form. Many cases clear up more or less completely, but if at the end of six weeks, a pyosalpinx persists, this is removed by abdominal operation.
Recently, immediate operation in the acute stage has been urged by some. This seems unduly drastic, and also wrong in principle in the case of a disease which is rarely dangerous to life, which occurs typically in young women, and in which functional recovery is possible.
Our aim should be to avoid any mutilating operation whenever possible, confining operation to cases where the tubes are hopelessly damaged, or where there is actual abscess formation.
My initial scepticism of the value of diathermy in suitable cases of salpingitis was shaken' by seeing the prompt improvement following its use in several typical cases-notably in a patient (Mrs. W.) who attended my Out-patient's Department at Soho Square. Both tubes were enlarged and thickened, especially the left, and there was the usual syndrome of backache, menorrhagia and leucorrhcea. Treatment with douches, tampons, etc., for three months had no effect, and I was considering operation, but decided first to send her to Dr. Robinson. She began to improve from the beginning of the treatment, and at the end of the course all physical signs had disappeared and she was quite well.
I have less experience of the use of diathermy in septic pelvic infections, e.g., a puerperal cellulitis, but my impression is that it is less helpful in these than in gonococcal cases.
Kelly, in his work on gynecology, briefly mentions the work of Corbus and others in America on the use of diathermy in the treatment of pelvic disease, but Dr. Robinson has been largely ploughing a lone furrow.
I should like to see his work become widely known, and taken up by others, as I am convinced that we have in diathermy, when used in properly selected cases of pelvic infection, a safe and valuable means of treatment of an otherwise somewhat intractable c'ondition.
Dr. WILFRED SHAW said that he had had opportunities of watching Dr. Robinson's work and had been impressed by the care with which the treatment had been carried out.. He considered that there was a wide field for diathermy treatment in cases of pelvic infection. The treatment of cervicitis by diathermy was well recognized at the present time and he wished to limit his remarks to cases of adnexal inflammation. In such cases the affections were frequently bilateral and involved not only the Fallopian tubes but also the ovaries, and surgical treatment directed towards removing the infection completely would, in consequence, necessitate the excision of both Fallopian tubes and ovaries. In the case of women over the age of 40 there was no great objection to this procedure, but he did not approve of such drastic measures in women of less than this age and in such cases conservative treatment was to be preferred. The usual method of douching was unsatisfactory unless skilfully carried out, and pelvic diathermy used after the manner of Dr. Robinson, was more satisfactory because the whole of the pelvic cavity could be subjected to heat. It was clear, however, that only certain cases were suitable for treatment of this kind. It was unlikely that pyosalpinx or hydrosalpinx would respond, and in such cases operation was necessary, but many cases were suitable for diathermy, and in these selected cases Dr. Robinson had obtained very satisfactory results.
One of the main difficulties in cases of pelvic infection was the elimination of the re-infection factor. This elimination was particularly difficult in cases of gonorrhoea, and attempts should be made so far as was possible to treat the-ultimate cause.
He had also been much interested in the results obtained in cases of arthritis. It was easy to understand how in cases of cervicitis, diathermy was responsible, by clearing up the local infection, for the improvement, but diathermy had been used in some cases in which there was no infection of the cervix and yet improvement had followed. He was inclined to the view that in cases of arthritis the effects might be due in some degree to a stimulation of the ovaries.
Dr. AGNES SAVILL said that bbfore diathermy was known, ionization had given excellent results. Before the war she had treated many cases of ordinary discharge, but only one of profuse discharge, in which the gonococci were abundant. Three treatments had cured the urethra and ducts. The cervix had been cured in seven treatments, copper ionization being given with a thick electrode. Pregnancy had occurred within eight months afterwards. There had been no relapse; the patient had been seen at intervals up to 1928. Now that diathermy was so widely praised for the treatment of gonorrhcea, warning as to its correct use should be given. Difficulty lay in the fact that with some instruments the ammeter reading gave no true indication of what the patient was receiving. It was understood that pain during treatment indicated danger of tubal involvement. But, when an old high-frequency of the early type, with condensers instead of Leyden jars, and multiple spark gap, was used, pain was generally caused. Two severe cases had been cured with three applications of diathermy and seven to ten of copper ionization. They had been followed up and no relapse had occurred in six years. She (Dr. Savill) had tried a combination of diathermy and ionization on the same day for a few patients who could only come to town for occasional treatments; she had found this method inadvisable. With a new diathermy machine she found that half an ampere caused more pain than one ampere with the older instrument. In the first case treated with the new instrument, the cervical discharge had been cured, but tubal trouble had been lighted up. The lesson to be drawn from this failure was that it was wise to begin with the " pelvic warming," with the vaginal electrode, as advised by Dr. Cumberbatch and Dr. Robinson.
